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ABSTRACT: 

PURPOSE: To reduce a trickle charge current, and heighten the 
effect of anticorrosion alloy of a positive electrode grid so as to 
attain a long life by reducing oxygen gas absorbing ability at a 
negative electrode in a sealed lead- acid battery used as an 
emergency power source and the like. 

CONSTITUTION: A separator whose main component is glass fiber is 
interposed between a paste type positive electrode plate and a 
negative electrode plate. An apparent density of the separator is set 
to 160 to 190g/l, and the apparent density of negative electrode 
active material is set to 3.6 to 4.3g/cc. A positive electrode grid 
is of Pb-Ca-Sn alloy, and Sn content in the alloy is set to 1.4 to 
2.4 percentage by weight. 
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[Claim(s)] 

[Claim 1] It is the sealed type lead acid battery which made the separator which made 
glass fiber the main ingredients intervene between paste-type a plus terminal board and a 
negative electrode plate. The sealed type lead acid battery characterized by the content of 
Sn in this alloy being 1.4 to 2.4 weight % using the separator whose appearance density is 
160-190g/l, and the negative electrode active material whose appearance density is 3.6- 
4.3g/cc by the grid of a plus terminal board consisting of a Pb-Ca-Sn alloy. 
[Claim 2] The sealed type lead acid batteiy according to claim 1 whose quantity of said 
grid alloy is per [ 0.6-1.0g ] lg of positive active material. 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the sealed type lead acid battery used as 

an uninterruptible power system (UPS) or backup power. 

[0002] 

[Description of the Prior Art] As a lead accumulator for power supply equipment, 
maintenance work, such as water refilling, specific gravity measurement, and equalized 
charge, is unnecessaiy, and use of the sealed type lead acid batteiy of the negative 
electrode absorption type which carries out absorption removal of the oxygen gas with 
the negative electrode from which an installation direction is not chosen has increased in 
recent years. 

[0003] In order that the sealed type lead acid battery of a negative electrode absorption 
type may suppress electrolysis of water in a charging end term state, [ reaction / which 
controls charge voltage on voltage lower than the voltage which hydrogen generates from 
the negative electrode, absorbs promptly the oxygen gas which occurred from the plus 
terminal like (** 1) with the negative electrode, and is returned to water (** 2) ] Sealing- 
ization of the battery is enabled by the reaction (** 3) which returns the generated lead 
sulfate to metal lead again by charge. Each above reaction is shown below. 
[0004] 

[Chemical formula 1] 

H 2 0 — 2 H + + 1/2 Oz 1 + 2 e 

[0005] 

[Chemical formula 2] 

Pb + 1/2 0 £ + H 2 S0, — » PbSO< + HsO 

[0006] 

[Chemical formula 3] 

PbS0 4 + 2H* + 2e —* Pb + H E SO* 

[0007] The separator must choose the good thing of diffusibility so that the oxygen gas 
which occurred from the plus terminal so that the above reaction might show can move to 
the negative electrode smoothly. 

[0008] Moreover, even if it uses a sealed type lead acid battery in what kind of posture 
and an installation direction, in order to prevent the leakage out of the battery of a dilute 



sulfuric acid electrolyte and to maintain the electrochemical contact with a plate and an 
electrolytic solution, immobilizing of the dilute sulfuric acid electrolyte is carried out 
substantially. Make diffusion and the electrolytic solution of oxygen gas into the method 
of carrying out immobilizing, and In thus, the case of the present many The separator of 
high solution retention which made glass fiber the main ingredients is allotted between 
plates, and the method (this is usually called a retainer type sealed type lead acid battery) 
of infiltrating an electrolytic solution into the grade which cannot separate freely in this 
separator is taken. 
[0009] 

[Problem to be solved by the invention] Constant-potential charge is always performed so 
that the lead accumulator used for UPS or backup power can supply electric power in an 
instant at the time of a power failure. The charge method called what is called a trickle 
charge or a float charge is taken. The life degradation mechanism of the lead accumulator 
at the time of such charge is because a positive electrode grid is corroded by the charging 
current which flows by a trickle charge, the adhesion of positive active material and a 
grid falls according to the elongation of the grid by reduction of an electrical conduction 
portion, or corrosion, effective active materials decrease in number and electric discharge 
capacity falls. 

[0010] Since in the case of a sealed type lead acid battery the charging current 
accompanying a sealing-ized reaction flows at the time of a trickle charge as mentioned 
above, big charging current flows compared with a liquid type lead accumulator without 
a sealing-ized reaction. Therefore, the corrosion speed of a positive electrode grid is 
quick, and it is short-life. 

[001 1] It sets it as the main purpose to offer a long lasting sealed type lead acid battery by 
this invention's solving such a technical problem, lowering the charging current in a 
trickle charge, and using a corrosion-resistant lead alloy for a positive electrode grid. 
[0012] 

[Means for solving problem] The sealed type lead acid battery of this invention makes the 
separator which made glass fiber the main ingredients intervene between paste-type a 
plus terminal board and a negative electrode plate. A positive electrode grid is further 
characterized by having consisted of a Pb-Ca-Sn alloy and carrying out content of Sn in 
this alloy to 1.4 to 2.4weight %, using respectively the separator whose appearance 
density is 160-190g/l, and the negative electrode active material whose appearance 
density is 3.6-4.3g/cc. 
[0013] 

[Function] The charging current at the time of the trickle charge of a sealed type lead acid 
battery is influenced by the oxygen uptake capability of negative electrode active material 
and the oxygen diffusing capacity of a separator which are the sealing-ized capability. 
[0014] By applying only a separator and density being 160-190g/l, diffusion speed of 
oxygen gas from a plus terminal to the negative electrode is made low. In 190g/l or more, 
the solution retention of an electrolytic solution falls and electric discharge capacity falls. 
Moreover, in 160g/l or less, the aperture of a separator becomes large, the diffusion speed 
of oxygen gas increases and the charging current at the time of a trickle charge becomes 
large. 

[0015] Moreover, by covering only negative electrode active material and carrying out [ 
cc ] density in 3.6-4.3g /, the specific surface area of negative electrode active material is 



lowered, and absorptance of oxygen gas is made low. Appearance density has the too 
small specific surface area of an active material in 4.3g/cc or more, and discharge 
capability falls and is not desirable. Moreover, the specific surface area of an active 
material is large in 3.6g/cc or less, the absorptance of oxygen gas increases and the 
charging current at the time of a trickle charge becomes large. 

[0016] In order to lower trickle charging current, it is required for the conditions of both 
the above-mentioned separator and negative electrode active material to arrange, and it 
collapses and is not desirable [ balance ] if one of conditions differ. 
[0017] Only by furthermore lowering trickle charging current, corrosion of a positive 
electrode grid cannot fully be suppressed. That is, the corrosion resistance of a positive 
electrode grid improves by using a Pb-Ca-Sn alloy for a positive electrode grid, and 
carrying out Sn content in this alloy to 1.4 to 2.4weight %. 

[0018] However, when the charging current at the time of a trickle charge is large, even if 
this content of Sn changes, corrosion current is too large and change is not seen by 
corrosion resistance. Only when charging current is small, the effect of this amount 
regulation of Sn(s) is seen. 

[0019] As mentioned above, by applying only a proper separator, covering only density 
and negative electrode active material, and choosing density By inhibiting an oxygen gas 
absorption reaction, lowering charging current, and selecting Sn content in a positive 
electrode grid alloy in the state where this charging current is still smaller, the corrosion 
resistance of a positive electrode grid improves and it becomes a long lasting sealed type 
lead acid battery at the time of trickle charge use. 
[0020] 

[Working example] Below, the work example by this invention is explained. 
[0021] Using the separator which makes the main ingredients positive, the negative 
electrode plate, and glass fiber of a paste type, only the separator was applied, only a 
density exception and negative electrode active material were covered, the voltage 
according to density and the battery of nominal capacity 6V100Ah were created, and the 
charging current at the time of a trickle charge was investigated. 
[0022] In addition, the diameter of a fiber of the separator used the 0.6-1.0-micrometer 
thing. Drawing 1 applies only a separator, in a density exception, only negative electrode 
active material is covered, the charging current at the time of the 6.8V constant-potential 
charge according to density is shown, a horizontal axis covers only negative electrode 
active material, and density and a vertical axis show charging current, respectively. 
[0023] Only a separator is applied from drawing 1 , density is 160g/l or more, and only 
negative electrode active material is covered, and, in charging current, density becomes 
the smallest 3.6g/cc or more. However, only the separator was applied, in 190g/l, the 
solution retention of the electrolytic solution fell and, as for electric discharge capacity, 
density fell to 85Ah. Moreover, only negative electrode active material was covered, in 
density, the specific surface area of the active material became small too much in 4.3g/cc 
or more, electric discharge capacity fell, and they were 90 or less Ah. 
[0024] Moreover, even if it applies only a separator, density covers only negative 
electrode active material in 150g/l or less and density becomes high, a big change of 
charging current is not seen. 

[0025] The following contents can explain these phenomena. That is, if only a separator 
is applied and density becomes high, the aperture will become small and diffusion of 



oxygen gas for sealing-izing will become slow. Moreover, since the specific surface area 
will become small and will become small [ reaction area with oxygen gas ] if only 
negative electrode active material is covered and density is high, oxygen gas absorptance 
declines. 

[0026] According to the synergistic effect of these separators and negative electrode 
active material, diffusion of oxygen gas and absorptance decline and the charging current 
accompanying an oxygen gas absorption reaction falls. 

[0027] Next, out of the above testing cell, only negative electrode active material covers 
it and [ the density of 3.9g/cc ] Only the separator was applied, and using two kinds 
(namely, what has high charging current and a low thing) of batteries, 140g/l and 170g/l, 
density used the positive electrode grid alloy as the Pb-Ca-Sn alloy, changed the content 
of Sn in each alloy, and did trickle life test. 

[0028] In addition, content of Ca was taken as 0.09weight % of regularity. Moreover, life 
test performed ambient temperature at 60 degrees C, and made trickle charge voltage the 
constant voltage of 6.8V. Electric discharge capacity was checked every three weeks, and 
the time of carrying out capacity lowering to 70% of the electric discharge capacity 
before an examination was made into the life. 

[0029] A life test result is shown in drawing 2 . A horizontal axis is the content of Sn in a 
positive electrode grid alloy, and a vertical axis shows a life period. 
[0030] Not much regardless of Sn content with the big battery of charging current, it was 
short- life so that drawing 2 might show. However, by the small battery of charging 
current, when Sn content increases, it turns out that a life becomes long. 1.4 to 2.4 weight 
% of the effect of Sn is the maximum, and it turns out that the rise of the effect is not seen 
2.4% or more. Moreover, when the battery which became a life was investigated, 
effective active materials decreased in number altogether for the corrosion of the positive 
electrode grid by charging current, and electric discharge capacity was falling. In 
addition, the difference in the charging current by change of the content of Sn was not 
seen. 

[0031] When the charging current of the effect of Sn is small, the corrosion resistance of 
a positive electrode grid can be raised, and the anti-corrosion effect also goes up with the 
increase in content, but the rise of an effect is not seen even if it increases more than 2.4 
weight % experimentally. However, when charging current was large, the corrosion 
influence of the positive electrode grid by charging current is greater than the anti- 
corrosion effect by Sn, and the effect of Sn was seldom seen. 

[0032] Furthermore about positive electrode grid weight, it turned out that per [ 0.6-1.0g ] 
lg of positive active material are the optimal. 

[0033] That is, even if corrosion resistance improves, in 0.6g or less, a grid will be too 
thin and will carry out corrosive deterioration immediately. 

[0034] Moreover, since the volume which a lattice body product increases and can fill up 
cathode active material volume with l.Og or more becomes small, the electric discharge 
capacity which can be taken out decreases and it is not desirable. 

[0035] As mentioned above, this invention is unrealizable, even if selection of Sn content 
in proper separator appearance density, negative-electrode-active-material appearance 
density, and a positive electrode grid alloy can realize and one of them is missing. In 
addition, although experimented by the battery of 6V100Ah, this work example is 
realizable regardless of voltage and capacity so that it may understand from a principle. 



Moreover, since a life factor is the corrosion of the positive electrode grid by charging 
current, influence is not received in the density or the electrolytic solution specific gravity 
of positive active material. 
[0036] 

[Effect of the Invention] If the sealed type lead acid battery of this invention is used as 
explained above, in the directions for use of a trickle charge, a long lasting sealed type 
lead acid battery can be supplied. 



